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Abstract: In various epidemiological and clinical studies, bone quality, bone mineral
density (BMD), as well as risk of falling have been associated with lifestyle and
anthropometric/demographic characteristics. The objective of this study was to evaluate
the osteoporosis risk factors occurrence and its association with BMD in rural and urban
women from the Lublin Region in Poland. A cross-sectional study of risk factors of
osteoporosis and fracture was carried out in a cohort of 900 rural and urban women
aged 30-79 years, representative of the general population the Lublin Region. Data
pertaining to osteoporosis risk factors as well as medical history were taken using a
specially designed 31 item questionnaire divided in seven sections: social history, past
medical history, reproductive history, drug history, family history of osteoporosis,
nutritional habits and lifestyle factors. The lumbar spingl(}) was examined in a-p
position using the dual X-ray absorptiometry- DXA (LUNAR Corp.). The differences
between urban and rural women in the appearance of particular osteoporosis risk
factors, such as gynecological, dietary calcium intake, smoking and coffee
consumption, was noticeable. Age, years of menopause and family history of
osteoporosis (in mothers) were found to have strong negative independent associations
with lumbar spine BMD. Body Mass Index (BMI) was found to have strong positive
association with BMD. Dietary calcium intake, coffee consumption and level of
physical activity had noticeable positive and independent, but not significant association
with BMD.
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INTRODUCTION these factors is direct or indirect effects on bone meta-

bolism or by modifying the impact of physical trauma

The main complications of non-diagnosed osteoporodiom falls [8]. For example, women's reproductive histo-

are fractures, which constitutes a major health problem iip, such as age of menarche and menopause, may have an

terms of suffering and in terms of use of resources [13hdirect effect on bone metabolism by determining
The risk of osteoporotic fractures depends on two malifietime exposure to estrogens. Other factors, including
determinants: bone quality and risk of falling. In variouslcohol consumption, cigarette smoking, and family
epidemiological and clinical studies, bone quality, bonkistory of osteoporosis, may influence both hormonal and
mineral density, as well as risk of falling have beeanthropometric characteristics. Several retrospective and
associated with lifestyle and anthropometric/demographprospective studies showed relatively consistent associa-
characteristics [19, 32]. The possible mode of action &bn between anthropometric/demographic characteristics
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and bone mass and fractures [1, 12]. Larger body masge of menopause (physiological or surgical) as well as
African American racial background are proven protectpresent and prior estrogene therapy. The patients were
ve factors against osteopotic fractures [5, 47]. The othasked whether they were on chronic therapy with any
factors such as physical activity, reproductive histornyrug, and were specifically asked about corticosteroids,
cigarette smoking, coffee consumption, alcohol consurthyroxin, warfarin, immune-suppressors, thiazides and
ption, dietary Calcium intake, have not been profoundlgntiresorptive drugs. During completion of the question-
studied in case-control studies, therefore their influence igires, a medical doctor was available for those who were
less certain [9, 22, 55], unable to fully understand the questions. The question-
Rural and urban populations differ in the occurrence afaire for physical activity, daily calcium, caffee, alcohol
several diseases including cancers, POCHP, alveolitis ainteke, as well as cigarette smoking was validated in 50
coronary heart disease [51, 53]. Differences in rural armlibjects, using a more sophisticated questionnaire
urban hip fracture rates have been reported betweeompleted by study participants with the assistance of a
communities in Northern America, Asia and Scandinaviatudy nurse. The differences between the results of the
In most of the studies, lower fracture rates were noticed fwo questionnaires were negligible.
rural communities and increasing hip fracture rates in All women passed the physical examination as well as
Asia have been attributed to increasing urbanisation [1Body weight and height measurement. The lumbar spine
31, 37, 39, 50]. (Lo-L4) was examined in a-p position using the dual X-ray
The primary aim of this study was to evaluate thabsorptiometry- DXA (LUNAR Corp.) at the Densitome-
osteoporosis risk factors occurrence and its associatitvit Laboratory of the Institute of Agricultural Medicine in
with BMD in rural and urban women from the LublinLublin.
Region in Poland.
Statistical analysis.Statistical analysis was performed
MATERIALS AND METHODS using regression analysis and analysis of variance with
software Statistica 5.0. The Students test was used to
A cross-sectional study on risk factors of osteoporosexamine the significance of differences between groups
and fracture was carried out in a cohort of 900 rural arfdr non-paired data. Probabilities<p0.05 were conside-
urban women aged 30-79 years, representative of tieal significant.
general population the Lublin Region in Poland. Women

were drawn from the computer census in Lublin (urban RESULTS
population) and Urglow (rural population) Town Halls.
Urzedow district was chosen because of its typically rural This article reports data pertaining to the 503 women

features such as: 40 kilometres from the nearest towmho passed all procedures according to the study protocol
lack of industry, significant percentage of farmers. Datand correctly completed by more than 80 percent of the
pertaining to osteoporosis risk factors as well as mediogliestionnaire.

history were taken using specially designed 31 item

guestionnaire divided in seven sections: social history, Menopause, menarche, number of birthsThe mean
past medical history, reproductive history, drug historynenopausal age in the analyzed population was 46.3
family history of osteoporosis, nutritional habits andears. In the rural subgroup, the mean menopausal age
lifestyle factors. The questionnaire included lifestylavas one year less compared with the urban subgroup
variables followed over the last 10 years that werfab. 1). Total percentage of postmenopausal women was
considered predictors of bone mass, according #1.7%. Mean lumbar spine BMD values were signifi-
previously published clinical and epidemiological studiesantly higher in women before menopause. In women
The physical activity level was evaluated by estimation affter menopause, mean spine BMD decreased signifi-
the sports and gymnastic activity, as well as physical lo@antly with years after menopause (Tab. 1). By multiple
during work. The time spent on physical activity wasegression analysis, menopause was an independent sig-
categorized as: never, occasionally (twice a week for mificant predictor of lumbar spine BMD (Tab. 4).

least 60 minutes), and permanently, (more than twice aThe mean age of menarche in the analyzed population
week for at least 60 minutes). The mean daily consumras 13.9 years. In the rural subgroup, the mean menarche
ption of diary products was specifically estimated foage was one year more compared to the urban subgroup
milk, butter milk, yogurt, soft and hard cheese to calculai@ab. 1). Mean spine BMD values were highest in the
the mean diary calcium intake in milligrams per day [19kubgroup with menarche appearance between 12-15 years
Participants were also questioned about all dietanf age; however, the lowest were in the subgroup with
supplements they were taking, including vitamin usemenarche appearance before 12 and after 15 years of age.
Present and prior cigarette use was determined by thbere were no statistically significant differences in
number of cigarettes per day. Coffee consumption wasmbar spine BMD between subgroups with menarche
measured in cups per day. Alcohol consumption wdsefore 12 and after 15 years of age.

categorized as: every day, once a week, once a month anthe mean number of births in all the analyzed
never. All participants were asked their age of menarchgopulation was 2.14, and was bigger in rural compared to
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Table 1.General characteristics of the study population. between 60-69 years of age, and the lowest in women

between 40-49 years of age (631 mg/daily and 451

Mean (SD) Min. Max. mgldaily respectively) (Tab. 2a and 2b). It is noteworthy,
Age (Years) 49.5 30 79 that 8.5 percent of the analyzed population showed
Height (cm) 162.3 140.0 176 absolute . lack of any milk derivative products
, consumption.
Weight (kg) 70.3 30 120
BMI (kg/m?) 26.6 (4.36) 15.8 426  Coffee consumption, cigarette smoking27.8 percent
BMD L,-L.g/cn? 1.166 (0.18) 0.655 1.812 of the analyzed population did not report coffee
Age at menopause consumption, 14.5 percent drank 1 cup of coffee daily, 37
9 P percent drank 2 cups of coffee daily, and 20.7 percent
General 46.3 (5.64) 26 65 drank more than 2 cups of coffee daily. In the subgroup
Rural population* 45.9 (6.64) 26 65 drinking more than 2 cups of coffee daily there was a
. visible predominance of urban women (75%) compared to
Urban population 46.7(5:21) 29 % rural wgmen (25%); however, the preéomin)ance %f rural
Age of menarche women was visible in the subgroup which did not show
General 13.9 (2.62) 10 19 any coffee consu][nr;]tion. e | i
I 75.5 percent of the analyzed population did not report
Rural population 14.3(1.58) 1 18 smoking, 5.1 percent reported smoking less than 5
Urban population** 13.6 (3.13) 10 19 cigarettes daily, 6.3 percent reported smoking from 6-10
Number of births cigarettes daily, while 12.3 reported smoking more than
10 cigarettes daily. In all smoking categories (less then 5,
General 214 (1.22) 0 ° from 6-10, and more than 10 cigarettes daily), a higher
Rural population* 2.7(1.13) 0 9 percentage of urban women was noticeable.
Urban population** 2.12 (0.87) 0 7

Level of physical activity. A very low level of physi-
cal activity in all the analyzed population was noticeable.
Table 2a. Dietary calcium intake in milligrams per day in rural andFrequent sports activity (2 or more times weekly), was
urban women from Lublin Region of Poland. reported by only 3 percent, and occasional (1 or less

*N=221(43.4%), ** n=282 (56.06%)

Rural ati Ub i G : ati weekly) sports activity, reported by 4.8 percent of
ural popuration  Yrban popuiation  eneral opulationyomen. 92 percent of all analyzed women did not report

Mean 546 455 495 any physical activity. The sport disciplines reported by
SD 438 349 393 Study participants were: jogging, biking, volleyball, aero-

bics, tennis, swimming and gymnastics. Everyday exer-
n 221 282 503

cising (gymnastics) were reported by only 8.3 percent of
women, and in the urban population this percentage was

Table 2b. Dietary calcium intake in milligrams per day in selected age . . )

ranges of women from Lublin Region of Poland. fwice as big compared to the rural population (10.3% and
5.8% respectively). Once weekly exercising (gymnastics)

Age range Cain nig/day was reported by 10.5 percent of women, and 76.3 percent

30-39 471 Of women did not exercise at all. Comparison of mean

lumbar spine BMD between women under 60 years of age

40-49 451 with high and low level of physical activity, after adjust-
50-59 522 ing for age, showed bigger BMD values in women with a
60-69 631 high Ievel of _phys_ical activity, but the difference was not
“0.70 560 statistically significant (mean BMD values 1,213 gfcm

vs 1,165 g/crf) (Tab. 3 and 3b).

urban women (2.70 and 2.12 respectively) (Tab. 1). No Diseases and drugs affecting bone tissu&7.8 per-
significant relationships were found between lumbar spireent of the analyzed population had a history of diseases
BMD and number of births in the analyzed population. potentially affecting bone tissue. The most common were:
thyroid pathology in a total of 5.9 percent (including 2.4%

Dietary calcium intake. Mean dietary calcium intake of hyperthyroidism, 1% of hypothyroidism and 2.4% of
in the analyzed population was estimated as 495 mg phyreidectomy), stomach and duodenum ulcers — 5.3 per-
day. In the rural subgroup, mean dietary calcium intakeent, rheumatoid arthritis - 2%, bronchial asthma — 1.2%.
was approximately 100 mg/daily higher compared to thiehe percentage of other diseases, including digestion and
urban subgroup (546 mg/daily and 455 mg/dailybsorption disorders, liver disorders, other than rheu-
respectively). Pertaining to the age of participants, theathoid arthritis, rheumatic diseases, and parathyroid
biggest dietary calcium intake was noticed in womeglands disorders was very low (0.2%-1%).
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Table 3a.Sports activity in women from Lublin Region of Poland. BMI was found to a have a strong positive association

with BMD (g/cnf). The remaining variables, such as

1 k. kk . .
never _occasionally permanently™ qioiary calcium intake, coffee consumption and level of

n % n % n % physical activity, had noticeable positive independent
Rural population 205 927 11 50 5  pa3associations with BMD, but were not statistically
, significant.
Urban population 259 91.8 13 4.6 10 3.5
General 463  92.0 24 4.8 15 3.0 DISCUSSION AND CONCLUSIONS
* twice a week for at least 60 min.; ** more than twice a week for at .
least 60 min. The current study is one of the largest surveys on

osteoporosis risk factors in women conducted in Poland
Table 3b. Exercise activity in women from Lublin Region of Poland. [27 40 49]_ The inclusion of 503 women from a wide

Jange of ages composing various menopausal conditions
allowed the evaluation of the independent significance of
n_ % n % n % n % age, menopausal status and lifestyle factors, such as

never everyday* once a week* once a month

Rural 188 85.0 13 58 14 63 6 2.7 dietary calcium intake, smoking, alcohol consumption,
population level of physical activity as predictors of lumbar spine
Urban 217 769 20 103 20 71 16 56 Pone mineral density. _ _ _
population On the basis of this population sample, it was possible
General 384 763 42 83 54 107 22 440 plraw conclusions on the direct effect§ of age on Iumbar
, spine BMD. Not surprisingly, multiple-linear regression
* at least 30 min. analyses provided strong evidence for independent,
Table 4. Predictors of BMD k-L, (g/cnf). Results from multiple-linear negatlv_e influence of age on all analysed lumbar spine
regression analyses. Underlined betavish p< 0.05. BMD sites (for separate vertebrag L4 data not shown),
which is consistent with other studies [3, 38].
Beta $ SE P Previous longitudinal studies have demonstrated the
Age 0250 0001 0.000 highest annual bone loss during the perimenopausal
i [ i i menopausal period, and
BMI 0439 0002  0.000 perlod,_|ntermed|ate in the postr p p
lowest in the premenopausal period [45, 48]. The current
Years of menopause -0.233  0.003  0.00Gstudy data showed that in both rural and urban women
Dietary Calcium intake 0.023 0000 o.7o0lumbar spine BMD values are significantly lower in

women after menopause, and that lumbar spine BMD

Smoking -0.004  0.009 0.948 L )

decreases significantly in the years after menopause.
Coffee consumption 0.007  0.008 0.898 |n some studies, a strong independent association
Level of physical activity 0.100 0.022 o.105 between the number of pregnancies and decreased
Family history of osteoporosis (mother) 0129 0.042 0_Ozgemoral neck BMD without any significant effect on other

Skeleton sites was found [54, 56]. In other studies, the

number of pregnancies was more strongly associated with

9.3 percent of the analyzed population reporteithcreased BMD at all analysed skeleton sites (e.g. femoral
administering drugs affecting bone tissue. The mosieck and total radius) [23]. However, it was concluded
common were thyreostatics — 2.2%, antiacids — 2.2%hat despite this fact, the number of pregnancies was not
corticosteroids — 2% and L-tyroxin — 2%. 0.8 percerlikely to be an independent risk factor for incidence of
were other drugs, such as cytostatics, isoniazid, angteoporosis in the female population [54, 56]. In our
warfarin. study, it was found that the number of preghancies had no

influence on lumbar spine BMD.

Family history of osteoporosis.A family history of Nutrition, especially calcium intake, is considered to be
osteoporosis was found in 9.5% of the analyzed populane of the most important factors in bone maintenance.
tion. The most common were osteoporotic fractures o&ome clinical trials using therapeutic doses of calcium
curred in mothers — 6.5%, in sisters and brothers — 1.1%emonstrated its beneficial effect on the maintenance of
in fathers — 1.1% and in grandmother — 0.5%. BMD [10, 11]. These facts are not consistent with most

In multiple-linear regression model was constructed fagpidemiological studies, in which higher calcium intake
the lumbar spine (-L,) bone mineral density. Standardwithin usual dietary levels is not protective against
regression coefficient (betd)Sstandard errors (SE), andfractures [6, 17, 30, 35, 41, 43, 57]. However, a low
significance levels of all items selected for multipledietary calcium intake is commonly accepted as a
regression analyses are presented in Table 4. Age, yessteoporosis risk factor [6, 17, 25, 26, 30, 35, 41, 43, 57].
of menopause and family history of osteoporosis (im the current study, multiple-linear regression analysis
mothers) were found to have strong negative, independetiowed a slight positive association with BMD, but was
associations with lumbar spine BMD (gAmand the not statistically significant. Mean dietary calcium intake
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in the analyzed population was estimated as approxima-3. Bainbridge KE, Sowers M, Lin X, Harlow SD: Risk factors for

; o . low bone mineral density and the 6-year rate of bone loss among
tEIy 500 mg per day’ and is similar or lower in remenopausal and perimenopausal won@steoporosis Int2004,

comparison with other populations, and simultaneouslyrl)«:-,@ 439-446.
lower than recommended [4, 18, 28, 36, 52]. It is 4.Bell RA, Quandt SA, Spangler JG, Case LD: Dietrary calcium
noteworthy that rural women had an approx. 20% biggétake and supplement use among older African American, white, and

; ; ; ; ative American women in a rural southeastern commudiym Diet
dietary calcium intake compared with the urban subgrouﬂ.SSOC 2002,102, 844-847.

BO.th cigar_ette smoking and coffee c_onsumpti_on are 5. cauley JA, Gutai JP, Culler LH, Scott J, Nevitt MC: Black-white
considered risk factors for osteoporosis. Smoking dé@ifferences in serum sex hormone and bone mineral dersity.J
creases bone mass by accelerating natural menopatrsésiemiol1994,139 1035-1046.

e ; ; 6. Cooper C, Barker DJP, Wickham CA: Physical activity, muscle
mOdIfymg estrogen metabolism and decreasmg bOdSYrength and calcium intake in fracture of the proximal femur in Britain.

mass [15, 29, 42]. Some cohort and case-control studigSyeqd J1998 297 1443-1446.
indicate, that cigarette smoking increases the risk of hip7. Coupland C, Wood D, Cooper C: Physical inactivity is an
fractures among women under 60 years of age [33]. Tigependent risk factor for hip fracture in the eldedyEpidemiol

; ot ssicommunity Healtl1993,47, 441-443.
current study did not show an association of BMD witt? 8. Cummings SR, Kelsey JL, Nevit MC, O'Dowd KJ: Epidemiology

cigarette smoking or coffee cons_umption in the St_atiStiC@‘ osteoporosis and osteoporotic fractuigsidemiol Re1985,7, 178-
analyses (e.g. multiple regression). Both smoking arms.

high coffee consumption were more common among 9. Cummings S, Nevitt MC, Browner WS et al: Risk factors for hip

; racture in white womentV Engl J Medl 995,332 767-774.
urban women compared to the rural subpopulation. 10. Dawson-Hughes B, Dallal GE, Krall EA, Sadowski L, Sahyoun

Physical aCtiVi_ty ha_s be_en proved to have a protectiyg tannenbaum S: A controlled trial of the effect of calcium
effect on BMD in epidemiological surveys [l, 6, 7, 43supplementation on bone density in postmenopausal wakh&ngl J

46]. In both rural and urban women a very low level offted1990,323 878-883.

physical activity was noticeable. Indirect measurements 11. Dawson-Hughes, Harris SS, Krall EA, Dallal G: Effect of calcium
) and vitamin D supplementation on bone mineral density in men and

of the level of physical activity did not show anyyomen 65 of age oldefV Engl J Medl997 337, 670-676.
associations with BMD in the current study. 12. D,enison E, Eastell R, Fall CHD, Kellingray S, Wood PJ, Cooper
Strong relationships with family history of osteoporosi&: Determinans of bone loss in elderly men and women: a prospective

; e : pulation-based stud@steoporosis In1999,10, 384-391.
have been found, which is in agreement with results B?13.Drumondt M, Brandt A, Luce B, Roviara J: Standardising

other studies indicating negative correlations betwe&fethodologies for economic evaluation of health care. Practice,
history of osteoporosis in mothers and grandmothers, ap@blems, and potentidht J Technol Asess Health Cat893,9, 26-36.
BMD [2]. 14.Duncan WE, Chang A, Solomon B, Wartofsky L: Influence of

The effect of thyroid hormones on BMD is not Clea”}plinical characteristics ar_1d parametgrs associated with thyro_id hormo_ne
therapy on the bone mineral density of women treated with thyroid

esta_blished. However, in_ most of the cross—sec_tion rmone Thyroid 1994,4, 183-190.
studies, longitudinal studies, and meta-analyses it hasis.Egger P, Duggleby S, Hobbs R, Fall C, Cooper C: Cigarette
been found that hyperparathyroidism and thyroid hogmoking and bone mineral density in the elderly. Epidemiol

munity Healtl1996,50, 47-50.
mone rEplacement therapy have an adverse effect on b&’?%Falch JA, Kaastad TS, Bohler G, Espeland J, Sundsvold OJ:

tissue, especially on .cprtical bone. m the present StUdyS@cular increase and geographical differences in hip fracture incidence
history of hyperthyroidism and thyroidectomy, as well as Norway.Bone1993,14, 643-645.
the use of thyreoatatics, were the most common amongl?. Feskanich G, Willet WC, Stampfer MJ, Graham A, Colditz GA:

; _ e i k, dietary calcium, and bone fractures in women: a 12-year
disease-related osteoporosis risk factors [14, 20, 21, %@dspective studysm J Public Healthi997 87, 992-997.

44, 58]. ) L . 18.Flynn A: The role of dietary calcium in bone heaRhoc Nutr
In conclusion, the results indicate that risk factorsoc2003,62, 851-858.

usually associated in other studies with bone mineral 19. Fogelman |, Ryan P: Measurement of bone rBase1992,12, 23.
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Region of Poland. The most important predictors for bone 21. Franklyn J, Betteridge J, Holder R, Daykin J, Lilley J, Sheppard
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